lected from the swimbladders, fixed in 4% formaldehyde solution and then transferred to 70% ethanol for storage until being studied and measured. an additional sample of male nematodes of I. bergensis fixed in 70% ethanol was also available for morphological studies. these specimens were collected from Molva macrophthalma (Rafinesque) caught during the MEDITS-2007 trawl survey in the coastal waters of sardinia (western Mediterranean sea) in august 2007. Morphology of some females included in this sample allowed the confirmation of their belonging to I. bergensis.
line drawings were made with the aid of a drawing tube. some specimens were used for scanning electron microscopy (SEM); they were fixed in 3% glutaraldehyde in 0.1 M sodium cacodylate buffer (pH 7.2-7.4) and then stored in the same buffer. Nematodes were dehydrated using a series of ethanol washes, dried by evaporation with hexamethyldisilazane, coated with gold palladium, and scanned in a JEol JsM 6460-lV scanning electron microscope (JEol, tokyo, Japan) .
all measurements are given in micrometres (µm), unless otherwise indicated, as mean ± standard deviation with ranges in parentheses, followed by the number of specimens measured (n). Prevalence of infection was calculated according to Bush et al. (1997) .
the material studied was deposited in the Helminthological collection of the Museo de la Plata, la Plata, argentina, and in the Helminthological collection of the institute of Parasitology, Biology centre, academy of sciences of the czech republic, České Budějovice, Czech Republic.
The taxonomy and scientific names of fishes are in accordance with FishBase (Froese and Pauly 2010). incorvaia, 1999 Figs. 1, 2 description of male: Body whitish, filiform, almost cylindrical, 6.27 ± 0.66 (5.15-7.27) mm long (n = 15), maximum width 79 ± 9 (68-100) near middle of body (n = 15). Cuticle with fine transverse striations. Cephalic end rounded. oral aperture small, oval, surrounded by a pair of large lateral amphids and four submedian pairs of cephalic papillae, inner circle of cephalic papillae not observed. Deirids located at 315 ± 22 (281-358) from anterior end (n = 13), sometimes asymmetrically located near end of muscular oesophagus. Muscular oesophagus 287 ± 44 (237-375) long (n = 13), glandular oesophagus short, provided with long posterior appendage, directed backwards, ending in ligament attached to body wall, 1.21 ± 0.12 (1.1-1.5) mm long (n = 13), with four slight constrictions not evident in all specimens. intestine not observed, probably atrophied. Nerve ring encircling muscular oesophagus at 204 ± 18 (175-238) (n = 14) from anterior extremity. Excretory pore located 221 ± 37 (129-265) (n = 13) from anterior end. testis single, occupying nearly whole nematode body. tail conical, ventrally curved 149 ± 8 (138-163) long (n = 15), with sharply pointed terminal spike 2 ± 0.6 (1.7-2.8) µm (n = 3) long. Body wall conspicuously twisted immediately anterior to cloaca. copulatory organs represented by small, unpaired sclerotized copulatory plate, 17 ± 2 (15-19) long (n = 13). three pairs of caudal papillae present: one pair adcloacal; other two posterior to cloaca, sometimes with asymmetrical arrangement. First postcloacal papilla (left) situated at 46 ± 9 (25-65) (n =15) and second postcloacal papilla (left) at 75 ± 7 (60-90) (n = 15) from cloaca. one pair of phasmids located 110 ± 14 (80-130) (n = 8) from cloacal opening. Ichthyofilaria bergensis (Wülker, 1930 ) Køie, 1993 Fig. 3 redescription of male: Body whitish, filiform, almost cylindrical, 5.5 ± 0.6 (4.4-6.3) mm long (n = 14), maximum width 23 ± 3 (18-30) near middle of body (n = 15). cephalic end rounded. cephalic papillae not observed. Deirids located at 249 ± 30 (204-304) from anterior end (n = 15), sometimes asymmetrically located near end of muscular oesophagus. Muscular oesophagus 259 ± 35 (212-314) long (n = 10), glandular oesophagus short, provided with long posterior appendage, directed backwards, 1.2 ± 0.2 (1.1-1.4) mm long (n = 2). intestine not observed, probably atrophied. Nerve ring encircling muscular oesophagus at 166 ± 24 (128-218) (n = 12) from anterior extremity. Excretory pore located 203 ± 22 (170-228) (n = 7) from anterior end. testis single, occupying nearly whole nematode body. tail slender, 206 ± 27 (143-239) long (n = 14), with sharply pointed terminal spike 1 ± 0.1 (1.0-1.3) µm (n = 3). Body wall conspicuously twisted immediately anterior to cloaca. copulatory organs represented by small, unpaired sclerotized copulatory plate, 5 ± 1 (4-7) long (n = 14). three pairs of caudal papillae present: one pair adcloacal; the other two posterior to cloaca, sometimes with asymmetrical arrangement. First postcloacal papilla (left) situated at 26 ± 3 (21-29) (n = 14) and second postcloacal papilla (left) at 53 ± 4 (43-60) (n = 14) from cloaca. one pair of phasmids located 111 ± 7 (99-120) (n = 7) from cloacal opening. Body cylindrical, with narrowed anterior and posterior ends; cephalic end rounded, sometimes with four submedian lobe-like projections, posterior end pointed. cuticle smooth or finely striated. Mouth simple; cephalic papillae present. oesophagus short, divided into anterior muscular and posterior glandular portions; latter with posteriorly oriented appendix. intestine posteriorly ending in ligament attached to body wall. anterior ovary rudimentary, posterior ovary cylindrical, extending to near tail. Uterus continuous, filled with larvae. Male with attenuated tail and small, unpaired sclerotized copulatory plate. Body wall conspicuously twisted immediately anterior to cloaca. three pairs of caudal papillae present; one pair adcloacal, other two postcloacal; precloacal papillae absent. Parasites of tissues, swimbladder and abdominal cavity of marine fishes. Type species: I. dasycotti Yamaguti, 1935 .
results

Ichthyofilaria argentinensis
DisCussion
Nematodes of the spirurid superfamily Dracunculoidea cameron, 1934 represent a large and diverse group of parasites with a worldwide distribution, which infect various tissues and organ cavities of vertebrates, mainly fishes (Moravec 2004) . the most recent revision of their classificatory system has been proposed by Moravec (2006) , where the family guyanemidae Petter, 1974 was redi- the female of I. bergensis was originally described as Philometra bergensis by Wülker (1930) and later transferred to the genus Ichthyofilaria by Køie (1993) . to date, the unique available description of males of Ichthyofilaria is that made by Køie (1993) for I. bergensis found in the body cavity and surface of visceral organs of Molva dypterygia (Pennant) from the northeastern atlantic. this description is not detailed as it was based only on three specimens, being illustrated only by two photographs at low magnification. Therefore, the presence of I. bergensis in Molva macrophthalma (Rafinesque) from Sardinian waters (western Mediterranean sea) represents a new host and locality record for this species.
Based on the material examined in the present study, adult males of both species of Ichthyofilaria are characterized by the presence of a small, unpaired sclerotized copulatory plate, three pairs of caudal papillae (one adcloacal and two postcloacal) and the body wall conspicuously twisted immediately anterior to the cloaca. Position of deirids and phasmids are also described for the first time for males of Ichthyofilaria. Nevertheless, males of these two species can mutually be distinguished by the shape and size of the tail and the relative size of the copulatory plate with respect to the tail length. Moreover, they also differ in the general measurements, the males of I. argentinensis being longer and wider.
thus, the morphology of described specimens provides new information of significant taxonomic value that is not according to the current generic diagnosis. in consequence, it was necessary to modify the diagnosis of this genus in regard to various taxonomically important morphological features. the presence of an atrophied intestine is congruent with the characteristic of this organ in females, which is non-functional in most species of Ichthyofilaria (see in Yamaguti 1935 , appy et al. 1985 , timi et al. 2001 , Moravec 2006 , Moravec and Justine 2009 . However, since females of I. bergensis have apparently a functional anus (Køie 1993) , this feature was not included in the generic diagnosis.
Firstly, the presence of fine transverse striations on the cuticle could only be observed under scanning electron microscopy (sEM). Unfortunately, none of the previously described species of Ichthyofilaria have been studied with the use of sEM, so this particular aspect needs further detailed studies. secondly, the presence of a sclerotized copulatory plate, erroneously interpreted as "two small, triangular spicules protruded from the genital opening" by Køie (1993) . Moreover, the diagnosis of guyanemidae needs to be extended, as well, to indicate that two spicules and/or a sclerotized copulatory plate may be present or absent. this feature is also supported by the recent descrip- tion of the guyanemid Moravecia argentinensis Braicovich, Moravec et timi, 2007 , a species with males having a small, V-shaped sclerotized structure (copulatory plate), in addition to markedly short spicules (Braicovich et al. 2007) . other important features are the pair of adcloacal papillae and the pair of phasmids situated on the posterior half of the tail, which were overlooked in I. bergensis by Køie (1993) . the number and distribution of caudal papillae has, in many dracunculoids, a higher value than only a specific character (Moravec 2006) ; therefore, the presence of three pairs of caudal papillae (one adcloacal and two postcloacal) could represent a generic character. in addition, the conspicuous twisted body wall immediately anterior to cloaca has not been previously reported for any other dracunculoid nematode.
According to Moravec (2004) , the present classification system of dracunculoids is unsatisfactory, and a taxonomic revision based on detailed studies of individual species is a prerequisite for developing a new one. Particularly, a detailed morphological description of males surely will improve the possibility of a correct assignment of the species to their respective genus and family. the contribution of male features to the homogeneity of the genus Ichthyofilaria, as well as to the extension of the family diagnosis, is a clear example of the relevance of male morphology for the systematics of Dracunculoidea.
